Abstract. 2014 We discuss observations of the static form factor StR(q) of the single chain, in amorphous polystyrene (Mw = 650 000) in the submolecular range for different durations of relaxation tR after a sudden uniaxial elongation. The data resulting from these observations are given in the preceding letter to this Journal. They are displayed here in two different representations. The first is derived from
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Interpretations of the real time scattering experiment for polystyrene melts during stress relaxation F. Boué [1] . La seconde découle de l'existence supposée, à grand q, d'un temps de relaxation indépendant de q, c'est-à-dire de l'échelle d'observation, et égal au temps terminal.
Abstract. 2014 We discuss observations of the static form factor StR(q) of the single chain, in amorphous polystyrene (Mw = 650 000) in the submolecular range for different durations of relaxation tR after a sudden uniaxial elongation. The data resulting from these observations are given in the preceding letter to this Journal. They are displayed here in two different representations. The first is derived from a qtR1/4 superposition law for durations tR between the Rouse time and the terminal stress relaxation time, as in reference [1] . The second representation is derived from the assumed existence of a q independent relaxation time, equal to a macroscopic quantity, the terminal relaxation time. [2] are made for instance concerning the stress relaxation at constant strain after an initial uniaxial deformation. However, we find few explicit results concerning the relaxation process of the coil configuration towards equilibrium. A quantity of interest, which is observable in scattering experiments, is the static form factor. Only approximate formulations for the time dependence of this quantity are given. The approximations consist either in ignoring effects of coil entanglements [3] or in accounting for these effects by using a simple idea [4, 5] [2, 7] . We wish now to interpret the scattering data, using available theoretical expressions. We know that these expressions are not adequate, because they are based on incorrect or crude assumptions.
Confrontations reveal however several facts of interest which are discussed in this letter. In order to do so, we use successively two representations of the data suggested by these theories. The equilibrium form factor S~ (q) is assumed to be the same as the isotropic form factor; we can thus write, in the asymptotic limit (qRg &#x3E; 4), which gives another formulation of equation (2) In reference [1] we have verified the predictions expressed in (4) StR(q) announced in the introduction. Its starting point is here, clearly, the existence of a time dependent « tube » in which the observed coil is constrained to move. The model is based on the manner in which this tube renews its configuration. Consider the samples just after the step strain, when the coils are assumed to be deformed affinely with respect to the sample. The tube associated with such a coil will be called the affine or « old » tube. After this first instant, the chain progressively disengages by its two ends from the old tube, creating a new isotropic tube in replacement.
The reasoning is clearly applied in reference [8] , in the calculation of the dynamic structure factor S(q, t ) in naturally fluctuating isotropic polymer melts. We now apply the same reasoning assuming that the values of q are high enough compared to the inverse sizes of both new and old parts of the tube. In this case, contributions from old and new parts to the time dependence of the form factor are additive. Moreover the contribution of the old part at given time tR is simply proportional to the number Nld(tR) of units pertaining to that part. In this case we have : with which implies
If we assume, following [2] , [6] that we obtain a simple factorized structure analogous to that used for S(q, t) [6] .
A good test for equation (8) (2) is well obeyed; in the same q subrange, the factorization law (8) is not verified. In the second subrange, it is difficult to reject the validity of one or the other law. A more decisive test will be obtained by collecting data for several other relaxation durations tR, because the two laws (2) and (8) could give a plateau in q for representation (10) but law (2) cannot give a tR independent value of this plateau. For example, developing the function f (x) of equation (2), as expressed in reference [3] , for large x we have : and The slope (10) is then given by the expression If the factorization assumption (5) is valid, the resulting value of the plateau should be independent of tR and equal to T rep, for tR/Trep &#x3E; 1.
We have not enough data to carry such a test. However two comments can be made in favour of the factorization model.
The first concerns the value 1 of the plateau in figure 2. Th.q.
We compare this value to two experimental evaluations of 11T,,,P. We obtain the first evaluation by plotting, from data of reference [1] Finally we present a last observation concerning the anisotropy in orientation with respect to the elongation axis. Equation (6) can lead us to consider which is plotted in figure 3 , versus q, for different tR. Finally we remark that it is possible that the data discussed here correspond to times tR which are between two characteristic time ranges. One range would be centred around TRouse which is here the time for equilibration of the linear density : within this range it would be possible to represent the motion of the chain by a Rouse-like motion yielding the characteristic time and space superposition discussed above. The second range is centred around Trep, and within this range, a time and space superposition would be valid for large q's. The fact that the data are measured between these two time ranges could explain our difficulty to adopt or to reject one of these two formulas.
